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Leach Controls Division, first in the design and manufacture of Satellite Tape Recorders, 
has logged an impressive record of accomplishments in support of major United States Space 
Programs. Today, over 85 % of all Satellite Recorders are Leach built. Twenty different types 
in over 30,000 hours of operation have successfully accomplished more than 100 missions. 


CUSTOM DESIGNED TO PROVIDE EFFICIENT PERFORMANCE 

The original tape transport for satellite applications 
was designed by Leach to collect data during one or 
more orbits of the earth, and upon interrogation, to 
release the data in a burst through a high speed play- 
back system. Small size, low weight and minimum power 
consumption are requirements of the application. 


Basic Mechanical Specifications 

Tape Capacity ( 0.65 mil) 3000 ft. 

(1.08 mil) 1900 ft. 

(1.5 mil) 1200 ft. 

Tape Width % inch 

Number of Tracks Two (2) standard; 

up to 7 on special order 

Tape Speeds Available 0.1 to 100 ips 

Speed Regulation ±0.5% 

Reproduce /Record Ratios Up to 200/1 

Direction of Operation Bi-directional (reproduce 

in either direction) 

Modes Record, Reproduce, Rewind 

Controls Remotely controlled 

Size (2 Channel) 7.6"x7.1"x5.312" (290 in 3 ) 

Weight 10 to 15 pounds 

Power 22 to 30 volts DC, 5 to 25 watts 

depending on tape speed 


CUSTOM DESIGNED TO INSURE FAILURE-FREE LONG LIFE 

Rugged construction of the Series 2000 recorders 
insures non-operating survival during the most severe 
launch environments. Precision assembly and hermetic 
sealing provides operating life of more than one year in 
orbit. All components are space qualified and approved. 
The Model 2200 recorder has been fully tested for reli- 
able operation after radiation exposure of up to 1 x 10 13 
neutrons per cm 2 and 1 x 10 8 carbon rads. 


Environmental Specifications 

Operating 

Temperature 0° to 130° F 

Altitude Unlimited 

Acceleration Og (orbital) to Ig 

Survival — Rocket Launch (Agena, Delta, Scout) 

Temperature —30° F to +165° F 

Acceleration 11. 6g 

Shock 40g, 6 msec. 

Vibration, sine 3g from 14 to 40 cps 

7.5 g from 40 to 400 cps 
15g from 400 to 3000 cps 


Vibration, Random . . 0.07g 2 /cps from 20 to 400 cps 

0.13g 2 /cps from 400 to 2000 cps 


Acoustic 145 db, 37.5 to 9600 cps 

MTBF greater than 14,000 hours 


CUSTOM DESIGNED FOR FLEXIBILITY IN DATA 
PROGRAMMING 

Most important in the design of the Series 2000 was 
provision for modification in data requirements. Mul- 
tiple head stacks and signal conditioning electronics, 
interfaced with the record and reproduce heads, accom- 
modate PAM/FM, Direct, Single carrier FM, Multiplex 
FM, PDM and digital data in various combinations and 
over a wide rate range. 

To date, using the original tape transport as a nucleus, 
over 20 different types have successfully accomplished 
their missions. Many other electronic options can be 
supplied on special order. 


Analog Systems 

Input Frequency 

Input Level 

Impedance 

Output Frequency 

Level 

Impedance 

Signal/ Noise 

Distortion 

FM Systems 

Input Frequency 

Level 

Impedance 

Output Frequency 

Level 

Impedance 

Signal/ Noise 

Linearity 

Rise Time ( squarewave) 
Overshoot 


200 cps — 150 kcps 

IV rms 

. . . 200 K ohms minimum 
shunted by 100 pf 
400 cps — 150 kcps ± 3 db 

IV rms 

. . . . 1000 ohms maximum 

30 db rms to rms 

3% from 0° to 85° F 

5% from 85° to 130° F 

DC to 975 cps sine 

DC to 120 cps square 

0 to 5.3 volts peak 

. . .200 K ohms minimum 

DC to 3900 cps sine 

DC to 480 cps square 

0 to 5.3 volts peak 

. . . . 1000 ohms maximum 

30 db p/p 

±0.1 volts 

100 microseconds 

5% maximum 


Digital Systems 

Recording Technique Manchester Code 

Input Data Rate Up to 100K bit/sec. /track 

at 50 ips 

Impedance 20K ohms minimum 

Level “1” = 6 ± 0.5 V 

“0” = 0 ± 0.5 V 


NOTE: Specifications subject to change without notice. 



Digital Systems (con't) 

Output Data Rate 200K bit/ sec./ per track 

at 100 ips 

Level . “1” = 6±0.5V 

“0” = 0 ± 0.5 V 

Impedance 600 ohms 

Packing Density 2000 bits/inch/track 

Error Rate Less than 1 in 10 (i 

Bit Jitter ±1% of bit period 

Megacycle Systems 

Input Frequency 250 kc, 500 kc, 1 megacycle 

Bevel 3 volts p/p 

Impedance 2000 ohms 

Output Frequency 1 kc to 1 megacycle ±3 db 

Level 3 volts p/p 

Impedance 50 ohms 

Signal/ N oise . . . .Better than 26 db rms broadband 

Distortion 3% maximum @ 10 kc 

Envelope Delay (Phase distortion) less than 

0.2 microsecond from 100 kc to 1 me 
Crosstalk —30 db maximum 




Open view of recorder showing compact , rugged packaging 


Record/reproduce electronics packaged on card file 



Capabilities 

From this modern facility have come data 
storage equipment for complex programs such 
as: Project Apollo, Discoverer/Agena Satel- 
lites, LEM (Lunar Excursion Module), Proj- 
ect Saturn, the Polaris Program, and many 
classified military projects. 

The range and variety of the projects has 
been extraordinary. Each development con- 
tract was a challenge and an inquiry into 
entirely new areas. Both resulted in the 
improvement of subsequent systems. The 
improvements, in turn, have boosted the 
growth and expanded the capabilities of the 
Controls Division. 

One group, the Development Staff, was 
independently organized to investigate and 
implement new techniques in all phases of 
high-reliability tape recordings. Not only are 
circuit and logic designs refined for new 
specifications, but hardware and related 
production processes are developed for each 
application. 

If you have an application with special speci- 
fications or extreme environmental problems, 
tell us. We’ll examine it in detail, and propose 
the precise equipment for the exact solution. 

At Leach Controls Division, leadership in 
new technology assures continued growth and 
quality products. 

Facilities 

The Controls Division of Leach Corporation 
is one of the nation’s foremost developers and 
manufacturers of high environmental aero- 
space and industrial data acquisition and 
recording equipment. In a facility of 70,000 
square feet, advanced systems are designed 


and built for space, geophysical, and oceano- 
graphic applications. 

Here also, more than 450 Leach people con- 
tribute to the advancement of scientific 
research, safety standards and the exploration 
of man’s physical environment, simulated in 
fully equipped test laboratories. 




, - 








sUff 






ini 


•V* 




A# M 






a, :«< 

...» * 






HhbHH 


* 


. w- 

' <•$& ;> « 1 1 

£ 

:F ^ smtTm 




; 


Precision assembly area 
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“White room ” for the ultimate in contaminant-free 
assembly. 



LEACH CORPORATION CONTROLS DIVISION: 717 North Coney Avenue, Azuza, California, Phone: (213) 334-8211, Export: LEACH INTERNATIONAL, S.A. 


Bulletin SR2000-866 


Printed in U.S.A. 


For further information contact the Leach sales representative in your area! 


SALES OFFICES 

CALIFORNIA, Los Angeles 
1 1 23 Wi Ishire Blvd . 

482-0790 (213) 

CALIFORNIA, Palo Alto 
814 San Antonio Road 
YO 8-4408 (415) 

MASSACHUSETTS, Waltham 
Waltham Building 
235 Bear Hill Road 
TW 9-1930 (617) 

MISSOURI, St. Louis 
9811 West Florissant Road 
Suite 8 

JA 4-2880 (314) 

NEW JERSEY, Palisades Park 
71 Grand Avenue 
941-1770 (201) 

OHIO, Dayton 

Herman Miller Building 
333 West 1st Street 
BA 2-8652 (513) 

TEXAS, Dallas 

2433 West Northwest Highway 
352-9731 (214) 

WASHINGTON, Seattle 
Room 201 & 203 
So . Annex Building 
Boeing Field 
PA 5-6978 (206) 

VIRGINIA, Arlington 
Room 201 & 203 
So . Annex Building 
Boeing Field 
PA 5-6978 (206) 


REP RESEN TATIVES 

ALABAMA, Huntsville 
Craft Associates Co . 

P.O. Box 1053 
837-0221 (2055 

CALIFORNIA, Mountain View 
Winco Corporation 
P.O. Box 881 
961-3599 (415) 

CALIFORNIA, San Diego 
T . J . E lectronics, Inc. 

1 169 Cushman Avenue 
291-2900 (714) 

COLORADO, Denver 
Brown Technical, Inc. 

830 South Lipan Street 
935-4052 (303) 

FLORIDA, Orlando 
Craft Associates Co. 

P.O. Box 6664 
425-4284 (305) 

GEORGIA, Atlanta 
Craft Associates Co. 

3151 Maple Drive, N.E. 
P.O. Box 11716 
Northside Station 
237-2282 (404) 

ILLINOIS, North field 
Torkelson Associates 
464 Central Avenue 
446-8450 (312) 

MARYLAND, Timoniu m 
Billis Sales Co , 

1 1 0 Gorsuch Road 
CL 2-0779 (301) 

MINNESOTA, Minneapolis 
Torkelson Associates 
4820 West 77th Street 
920-1046 (612) 

NEW JERSEY, Cherry Hill 
Billis Sales Co . 

14 Galway Lane 
HA 8-3651 (609) 

NEW YORK, Syracuse 
Naylor Electric Co . , Inc. 
1718 Erie Blvd . , East 
GR 2-9183 (315) 


CANADA 

Brian Engineering Co. 
2445 Duncan Road 
Montreal 9, Quebec 
735-1671 (514) 

Brian Engineering Co. 
2773 Dufferin Street 
Toronto 19, Ontario 
787-5441 (416) 


DISTRIBUTORS 

CALIFORNIA, Inglewood 
Liberty Electronics Corp . 

339 So. Isis Avenue 
OR 8-8111 (213) 

CALIFORNIA, Palo Alto 
Kierufff Electronics 
3969 E . Bayshore Rd . 

968-6292 (415) 

CALIFORNIA, San Diego 
T.J. Electronics, Inc. 

1 169 Cushman Avenue 
291-2900 (714) 

CALIFORNIA, Hawthorne 
Zeiger Electronics, Inc. 

14137 Crenshaw Blvd. 
772-4437 (213) 

NEW YORK, Great Neck, L. I. 
Time Electronic Sales 
Community Drive & 

Pond Hill Road 
HU 7-0100 (516) 

TEXAS, Dallas 

Associated Aircraft Supply Co. 
5021 West Jefferson 
FE 1-4381 (214) 

CANADA 

Brian Engineering Co. 

2445 Duncan Road 
Montreal 9, Quebec 
735-5441 (514) 

Brian Engineering Co. 

2773 Dufferin Street 
Toronto 19, Ontario 
787-5441 (416) 


